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It has been found that using the new organic binder MV1 with grinding powder with grain size 45/38 pm in¬ 
stead of the binder M2-01 with micropowder grain size 30/40 pm increases the productivity of the final dia¬ 
mond grinding of high-quality and art glass by a factor of 2 - 2.5 without any subsequent chemical polishing 
and decreases the roughness of the worked surface by 20% with 14 - 28% higher specific consumption. 


Manufacturers of diamond grinding wheels are faced 
with the problem of manufacturing enhanced-productivity 
wheels because the cost of producing articles made of high- 
quality and art glass is continually increasing in the Russian 
Federation and Czech Republic. A range of organic binders 
has been proposed to solve this problem. 

The investigations were performed by the GOST 30352-96 
procedure on a special bench with a general-purpose sharp¬ 
ening machine tool [1]. The sample is clamped to the grind¬ 
ing wheel by the mass of a counterweight, acting through 
blocks placed on the bench frame, and monitored with a dy¬ 
namometer with scale division 1 N. The grinding depth was 
monitored with a depth gauge with scale division 0.1 mm. 
Grinding was performed with 1E1 and 1A1 wheels with 
M2-01 metal binder with HRB hardness 85 - 95 with AS20 
diamond powder and with a new organic binder MV 1 with 
HRB hardness at least 105 with AS6 diamond powder. The 
speed of the wheel was 26m/sec. Glass bars, containing 
24% PbO, with dimensions 150 x 100 x 20 mm were ground. 
Water was used as the lubricating-cooling liquid. The spe¬ 
cific consumption of diamonds was determined by weighing 
on VLT-1-1 balances, and the roughness of the worked sur¬ 
face was measured with a model 201 profilograph-profilo- 
meter manufactured by “Kalibr” Works. Each experiment 
was repeated at least five times to determine the average 
value of the specific consumption of diamonds and the cut¬ 
ting power of the wheel. 

1 VeAl JSC, Venev, Russia; “VID Bohemia” SRO, Turnov, Czech 
Republic. 


Measurements of the roughness of the surface worked by 
wheels with metal and organic binders showed (Fig. 1) that 
the roughness increases with increasing diamond powder 
grain size. The roughness of the surface worked with wheels 
with organic binder is smaller than the roughness obtained 
with metal binder with the same grain size of the diamond 
powder. The roughness of the worked surface was 0.65 pm 
on the average for wheels with M2-01 binder and diamond 
micropowder grain size 30/40 pm and 1.4-1.5 times 
smaller (to 0.36 pm) for MV 1 binder with micropowder with 
the same grain size. Using a wheel with MV1 binder with 
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Fig. 1 . Roughness Ra of the worked surface versus grain size G af¬ 
ter grinding with wheels with M2-01 (7 ) and MV1 (2 ) binders. 
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Fig. 2. Cutting power of wheel Q (a) and specific diamond consumption q (b ) of powders with different grain size for 1E1 (A) and 
1A1 (B) wheels. 


grinding powder grain size 53/45 pm instead of M2-01 
binder with the same powder grain size decreases the rough¬ 
ness of the worked surface by a factor of 1.3 - 1.4. 

Thus, the fundamental possibility of obtaining the same 
roughness of the worked surface using wheels with organic 
binder with a larger grain size rather than wheels with metal 
binder and smaller grain size has been established. 

Wheels with 30/40 pm diamond micropowder are now 
mainly used for final grinding of high-quality and art glass 
without subsequent chemical polishing. Consequently, the 
possibility of using wheels with MV1 binder with 45/38 pm 
diamond powder grain size instead of 1E1 and 1A1 grinding 
wheels with M2-01 binder and 30/40 pm micropowder grain 
size was investigated. 

In the tests of 1E1 wheels (Fig. 2, A) with grain size 
30/40 and 45/38 pm the clamping force was 15 Pa and the 
grinding depth was 2 mm. It was determined that using the 
MV1 power with grain size 45/38 pm instead of M2-01 
binder with 30/40 pm micropowder increased the producti¬ 
vity of grinding by a factor of 2.5 and decreased the rough¬ 
ness of the worked surface by 20% with 28% higher specific 
consumption. 

In tests of 1A1 wheels (Fig. 2 ,B) with 30/40 and 
45/38 pm grain size the clamping force was 40 Pa and the 
grinding depth was 1 km. Using MV1 binder with powder 
grain size 48/38 pm instead of M2-01 binder with micro¬ 


powder grain size 30/40 pm increased the grinding produc¬ 
tivity by factor of 2.1 and decreased the roughness of 
the worked surface by 20% with 14% higher specific con¬ 
sumption. 

Wheels with diamond powder with grain size 53/45 and 
63/53 pm are currently mainly used for grinding glass fol¬ 
lowed by chemical polishing [2]. Consequently, the possibi¬ 
lity of using wheels with MV 1 binder with AS6 powder with 
grain size 90/75 pm instead of 1E1 and 1A1 wheels with 
M2-01 binder with AS20 powder with grain size 53/45 pm 
was investigated. 

In tests of 1E1 wheels with grain size 53/45 and 
90/75 pm the clamping force was 40 Pa and the grinding 
depth was 3 mm. Using MV1 binder with powder grain size 
90/75 pm instead of M2-01 binder with powder grain size 
53/45 pm increased the grinding productivity by 30-40% 
with the same roughness of the worked surface and with 
1.8 - 1.9 times higher specific consumption. 

In tests of 1A1 wheels with grain size 53/45 and 
90/75 pm the clamping force was 40 Pa and the grinding 
depth was 2 mm. It was found that as a result of using MV 1 
binder with powder grain size 90/75 pm instead of M2-01 
binder with powder grain size 53/45 pm the grinding pro¬ 
ductivity increased by 25 - 35% with the same roughness of 
the worked surface and with 2 times higher specific con¬ 
sumption. 
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The MV 1 binder was recommended for commercial pro¬ 
duction of wheels to be used for final grinding of high-qua¬ 
lity and art glass without subsequent chemical polishing. 
Wheels with MV 1 binder are now being used successfully at 
30 enterprises in the Czech Republic. 

The present investigations have established that the 
worked-surface roughness obtained with wheels with organic 
binder with AS6 diamond powder is 1.3 - 1.5 times smaller 
than the worked-surface roughness obtained with wheels 
with metal binder with AS20 diamond powder with the same 
grain size. 

The use of the new organic binder MV1 with grinding 
powder grain size 45/38 pm instead of M2-01 binder with 
micropowder grain size 30/40 pm has made it possible to in¬ 


crease the productivity of final diamond grinding of high- 
quality and art glass without subsequent chemical polishing 
by a factor 2-2.5 and to decrease the roughness of the 
worked surface by 20% with 14 - 28% higher specific con¬ 
sumption. 
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